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(54) Test apparatus and method which can simultaneously execute various tests of one or a 
plurality of radio communication terminals of various types of communication systems 



(57) A test apparatus main body (101) mounted in 
a single housing (1 00) has a connection unit (1 7), a com- 
mon bus (4), terminal control units (5,6), measurement 
units (7,8), and a total control unit (9). The connection 
unit (1 7) can connect at least two terminals (1 ,2) of iden- 
tical or different type of communication systems. The 
terminal control units (5,6) output test signals including 
signals that respectively control the terminals (1,2) 
which can be connected to the connection unit (17) 
based on predetermined test programs according to the 



type of communication systems, and measurement in- 
structions, which are supplied via the common bus (4). 
The measurement units (7,8) perform measurements 
designated by the measurement instructions upon re- 
ception of response signals which are output from the 
terminals (1 ,2) in response to the test signals from the 
terminal control units (5,6). The total control unit (9) sup- 
plies, in advance, the predetermined test programs ac- 
cording to the type of communication systems and out- 
puts the measurement instructions at predetermined 
timings to the terminal control units (5,6). 
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Description 

[0001 ] The present invention relates to a test appara- 
tus and method which can comprehensively and simul- 
taneously test the functions and performance of a plu- 
rality of radio communication terminals of various types 
of communication systems (e.g., W-CDMA, CDMA, 
GMS, PDC, PHS, and the like) and, more particularly, 
to a test apparatus and method for a radio communica- 
tion terminal, which adopt a technique that can selec- 
tively execute simultaneous (parallel) measurement of 
a plurality of radio communication terminals of an iden- 
tical type of communication system, simultaneous (par- 
allel) measurement of a plurality of radio communication 
terminals of different type of communication systems, 
simultaneous (parallel) measurement of a plurality of dif- 
ferent measurement items of at least one radio commu- 
nication terminal having various types of communication 
systems, and the like. 

[0002] As conventional test apparatuses that test ra- 
dio communication terminals of various types of com- 
munication systems, "Radio Communication Analyzer 
Suited for Measurement of Plurality of Types of Digital 
Communication Systems" disclosed in patent referenc- 
es 1 and 2 (USP Nos. 6,112,067 and 6,243,576) are 
known. 

[0003] More specifically, in these test apparatuses, 
each of modulation means, demodulation means, anal- 
ysis (measurement) means, and the like comprises 
hardware components such as a RAM that rewritably 
stores a program, a CPU that executes the program, 
and the like. 

[0004] In these test apparatuses, programs suited to 
various types of communication systems are prepared. 
A program with the contents corresponding to the com- 
munication system of a radio communication terminal to 
be tested is imported to each rewritable RAM, and is 
executed by each CPU, thus testing many types of radio 
communication terminals by fewer hardware resources. 
[0005] In the test apparatus of this type, various 
measurement and test items of a radio communication 
terminal to be tested must be tested, and are roughly 
classified into performance measurement items and 
functional test items. 

[0006] As a conventional test apparatus which makes 
modulation accuracy measurement, adjacent channel 
leakage power measurement, occupied frequency 
bandwidth measurement, power measurement, fre- 
quency measurement, and the like as performance 
measurement items, Radio Communication Analyzer 
Having Collective Measurement Transmission Test 
Items" disclosed in patent reference 3 (USP No. 
5,907,797) is known. 

[0007] Note that functional test items include a call 
processing test that checks if a radio communication ter- 
minal to be tested can be connected and released be- 
tween base stations within a predetermined standard 
range by a predetermined protocol. 



[0008] Respective manufacturers who manufacture 
the aforementioned radio communication terminals (to 
be referred to as "terminals" hereinafter) such as a mo- 
bile station of various type of communication systems 

5 must reorganize manufacturing processes effective for 
terminals to be manufactured in accordance with market 
demands and technical progress (for example, accord- 
ing to patent references 1 and 2 above, communication . 
systems of PDC, PHS, and GSM were mainstream, but 

10 CDMA-related communication systems were in a devel- 
opmental stage back then). 

[0009] To this end, the test apparatus which tests ter- 
minals of various types of communication systems is re- 
quired to comprise test/measurement functions and ar- 

15 rangements that can cope with various reorganizations 
of the manufacturing processes. 
[0010] Upon implementing the test/measurement 
functions and arrangements that can cope with such re- 
organization of the manufacturing process, it is impor- 

20 tant to cope with reorganization to have flexibility in 
terms of test resources, time, and manufacturing proc- 
ess organization. 

[001 1 ] In the aforementioned prior art, it is required to 
quickly test a plurality of terminals of an identical type 

25 of communication system, and to simultaneously test a 
plurality of measurement items. 
[0012] Also, in the aforementioned prior arts, it is re- 
quired to nearly simultaneously test a plurality of termi- 
nals of different type of radio communication systems, 

30 and to test a terminal which can make communication 
using a plurality of type of communication systems. 
[0013] In such cases, since a radio communication 
terminal based on a cellular system must switch base 
stations when it roams, the terminal must undergo a 

35 hand-over test that tests this function using two test ap- 
paratuses. 

[0014] In the prior art, upon conducting tests such as 
an interference measurement that generates an inter- 
ference signal from test apparatuses to a radio commu- 

40 nication terminal, and the like, it is required to prepare 
many test apparatuses, and to make measurements by 
combining these apparatuses. 
[0015] Upon testing a radio communication terminal, 
in the call connection test, hand-over test, and the like, 

45 it is required to check if a response time or the like falls 
within a predetermined range specified by the standard. 
[001 6] However, since the prior art require many test 
apparatuses, much effort is required to adjust the control 
instruction timings and to synchronize these test appa- 

50 ratuses. 

[001 7] Therefore, the prior art do not consider any test 
system which can simultaneously execute various tests 
of one or a plurality of radio communication terminals of 
various type of communication systems, and it is difficult 
55 to provide a test apparatus which can effectively cope 
with various test patterns or various manufacturing proc- 
esses required for terminals of various communication 
systems. 
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[0018] It is an object of the present invention to pro- 
vide a test apparatus and method for a radio communi- 
cation terminal, which can simultaneously execute var- 
ious tests of one or a plurality of radio communication 
terminals of various type of communication systems, 
and can cope with various organizations of test/manu- 
facturing processes of terminals by improving the effi- 
ciency in terms of resources and test times forthe types, 
measurement (test) items, and number of communica- 
tion systems of radio communication terminals. 
[0019] In order to realize an arrangement that can 
achieve the above object, the present invention aims at 
the following points. 

[0020] A plurality of terminal control units and a plu- 
rality of measurement units are arranged in a single 
housing, and are independently controlled by a single 
total control unit so as to simultaneously measure ter- 
minals of various type of communication systems, a 
large number of terminals, and a large number of meas- 
urement items, and a single test apparatus can cope 
with a test which requires two test apparatuses for one 
terminal in the prior art. 

[0021] The total control unit controls the plurality of 
terminal control units and the plurality of measurement 
units as independent components to download and ex- 
ecute test programs for control and measurement proc- 
esses corresponding to various communication sys- 
tems, so that a single test apparatus can quickly cope 
with a test of radio communication terminals of various 
type of communication systems. 
[0022] The single total control unit is connected to the 
plurality of terminal control units and the plurality of 
measurement units via a common bus, and issues 
measurement control instructions via that common bus, 
thus solving conventional problems of timings, synchro- 
nization, and the like. 

[0023] The total control unit controls the plurality of 
measurement units, and manages their measurement 
results together, thus displaying a plurality of pieces of 
control information and measurement results in accord- 
ance with the pattern of the manufacturing process. 
[0024] More specifically, in order to achieve the above 
object, according to the first aspect of the present inven- 
tion, there is provided a test apparatus for a radio com- 
munication terminal, comprising: 

a single housing (100); and 

a test apparatus main body (101) mounted in the 

single housing, 

the test apparatus main body comprising: 

a connection unit (1 7) to which at least two radio 
communication terminals (1 , 2) of identical or 
different type of communication systems can 
be connected as objects to be tested; 
a common bus (4); 

first and second terminal control units (5, 6) 
which are parallelly connected between the 



10 



15 



20 



25 



common bus and the connection unit, and out- 
put test signals including signals that respec- 
tively control the at least two radio communica- 
tion terminals which can be connected to the 
connection unit based on predetermined test 
programs according to the identical or different 
type of communication systems, and measure- 
ment instructions, which are supplied via the 
common bus; 

first and second measurement units (7, 8) 
which are parallelly connected between the 
common bus and the connection unit, and re- 
spectively perform measurements designated 
by the measurement instructions upon recep- 
tion of response signals which are output from 
the at least two radio communication terminals 
in response to the test signals from the first and 
second terminal control units; and 
a total control unit (9) which supplies, in ad- 
vance, the predetermined test programs ac- 
cording to the type of communication systems 
of the at least two radio communication termi- 
nals and outputs the measurement instructions 
at predetermined timings to the first and second 
terminal control units. 



[0025] According to the second aspect of the present 
invention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 

30 wherein two radio communication terminals (1, 2) are 
connected to the connection unit, and 

the total control unit instructs the first and second 
terminal control units to control the first and second 
measurement units at timings at which the first and sec- 

35 ond measurement units can measure the response sig- 
nals from the two radio communication terminals in dif- 
ferent times. 

[0026] According to the third aspect of the present in- 
vention, there is provided a test apparatus for a radio 

40 communication terminal according to the first aspect, 
wherein two radio communication terminals (1, 2) are 
connected to the connection unit, and 

the total control unit instructs the first and second 
terminal control units to control the first and second 

45 measurement units at timings at which the first and sec- 
ond measurement units can measure the response sig- 
nals from the two radio communication terminals in dif- 
ferent times, and instructs the first and second meas- 
urement units to parallelly perform measurements of 

so first and second measurement items different from each 
other for at least one of the two radio communication 
terminals. 

[0027] According to the fourth aspect of the present 
invention, there is provided a test apparatus for a radio 
55 communication terminal according to the first aspect, 
wherein one radio communication terminal (1) having of 
a predetermined type of communication system that al- 
lows a communication while roaming between a plurality 
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of base stations is connected to the connection unit, and 
the total control unit controls the first and second 
terminal control units to load and execute predeter- 
mined test programs according to the predetermined 
type of communication system, controls the firstterminal 
control unit to transmit a test signal as one base station 
simulatorto the radio communication terminal, and con- 
trols the second terminal control unit to transmit a test 
signal as another base station simulator to the radio 
communication terminal so as to conduct a hand-over 
test. 

[0028] According to the fifth aspect of the present in- 
vention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 
wherein one radio communication terminal (1) having 
two different type of communication systems that allow 
a communication while roaming between two base sta- 
tions of different type of communication systems is con- 
nected to the connection unit, and 

the total control unit controls the first and second 
terminal control units to load and execute predeter- 
mined test programs according to the different type of 
communication systems, controls the first terminal con- 
trol unit to transmit a test signal as a base station sim- 
ulator of one type of communication system to the radio 
communication terminal, and controls the second termi- 
nal control unit to transmit a test signal as a base station 
simulator of another type of communication system to 
the radio communication terminal so as to conduct a 
hand-over test between base station simulators of the 
different type of communication systems. 
[0029] According to the sixth aspect of the present in- 
vention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 
wherein at least one radio communication terminal (1) 
having two different type of communication systems is 
connected to the connection unit, 

the first and second terminal control units output 
test signals for controlling the radio communication ter- 
minal in accordance with the two different type of com- 
munication systems via the common bus, 

the first and second measurement units receive 
and measure response signals, which are output from 
the radio communication terminal in response to the test 
signals of the two different type of communication sys- 
tems received from the first and second terminal control 
units, via the common bus, and 

the total control unit controls the first terminal unit 
and the first measurement unit to perform control and 
measurement processes of the radio communication 
terminal in accordance with one of the two different type 
of communication systems, and then controls the sec- 
ond terminal unit and the second measurement unit to 
perform control and measurement processes of the ra- 
dio communication terminal in accordance with another 
of the two different type of communication systems. 
[0030] According to the seventh aspect of the present 
invention, there is provided a test apparatus for a radio 
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communication terminal according to the first aspect, 
further comprising a data processing section (12) which 
combines data measured by the first and second meas- 
urement units for each radio communication terminal. 
5 [0031] According to the eighth aspect of the present 
invention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 
wherein the total control unit has a function of imple- 
menting at least one of 

10 

a. a first arrangement for, when the at least two radio 
communication terminals connected to the connec- 
tion unit adopt an identical type of communication 
system, making the first and second terminal con- 

15 trol units load and execute predetermined test pro- 
grams corresponding to the identical type of com- 
munication system so as to control the first terminal 
control unit and the first measurement unit to per- 
form control and measurement processes of one of 

20 the at least two radio communication terminals, and 
to control the second terminal control unit and the 
second measurement unit to perform control and 
measurement of another of the at least two radio 
communication terminals, 

25 b. a second arrangement for, when at least two ra- 
dio communication terminals connected to the con- 
nection unit adopt different type of communication 
systems, making the first and second terminal con- 
trol units respectively load and execute predeter- 

30 mined test programs corresponding to the different 
communication systems so as to control the first ter- 
minal control unit and the first measurement unit to 
perform control and measurement processes of one 
of the at least two radio communication terminals, 

35 and to control the second terminal control unit and 
the second measurement unit to perform control 
and measurement processes of another of the at 
least two radio communication terminals, and 
c. a third arrangement for, when one radio commu* 

40 nication terminal having two different type of com- 
munication systems is connected to the connection 
unit, making the first and second terminal control 
units respectively load and execute predetermined 
test programs corresponding to the two different 

45 type of communication systems so as to control the 
first terminal control unit and the first measurement 
unit to perform control and measurement processes 
of the radio communication terminal based on one 
of the two different type of communication systems, 

50 and to control the second terminal control unit and 
the second measurement unit to perform control 
and measurement processes of the radio commu- 
nication terminal based on another the other of the 
two different communication systems. 

55 

[0032] According to the ninth aspect of the present in- 
vention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 



4 



7 



EP 1 489 866 A1 



8 



wherein the total control unit has a function of imple- 
menting at least one of 

a. a first arrangementfor, when the at least two radio 
communication terminals connected to the connec- s 
tion unit adopt an identical type of communication 
system, making the first and second terminal con- 
trol units load and execute predetermined test pro- 
grams corresponding to the identical type of com- 
munication system so as to control the first terminal io 
control unit and the first measurement unit to per- 
form control and measurement processes of one of 
the at least two radio communication terminals, and 

to control the second terminal control unit and the 
second measurement unit to perform control and 15 
measurement of another of the at least two radio 
communication terminals, 

b. a second arrangement for, when at least two ra- 
dio communication terminals connected to the con- 
nection unit adopt different type of communication 20 
systems, making the first and second terminal con- 
trol units respectively load and execute predeter- 
mined test programs corresponding to the different 
communication systems so as to control the first ter- 
minal control unit and the first measurement unit to 25 
perform control and measurement processes of one 

of the at least two radio communication terminals, 
and to control the second terminal control unit and 
the second measurement unit to perform control 
and measurement processes of another of the at so 
least two radio communication terminals, 

c. a third arrangement for, when one radio commu- 
nication terminal having two different type of com- 
munication systems is connected to the connection 
unit, making the first and second terminal control 35 
units respectively load and execute predetermined 
test programs corresponding to the two different 
type of communication systems so as to control the 
first terminal control unit and the first measurement 
unit to perform control and measurement processes *o 
of the radio communication terminal based on one 

of the two different type of communication systems, 
and to control the second terminal control unit and 
the second measurement unit to perform control 
and measurement processes of the radio commu- 45 
nication terminal based on another of the two differ- 
ent type communication systems, and 

d. a fourth arrangement for, when one radio com- 
munication terminal of a predetermined type of 
communication system is connected to the connec- so 
tion unit, making the first terminal control unit load 
and execute a predetermined test program corre- 
sponding to the predetermined type of communica- 
tion system, thereby to control the radio communi- 
cation terminal and the first and second measure- 55 
ment u nits to simultaneously perform measurement 
processes of different functions or performance of 
the radio communication terminal. 



According to the tenth aspect of the present in- 
vention, there is provided a test apparatus for a ra- 
dio communication terminal according to the ninth 
aspect, wherein the total control unit has a function 
of selectively implementing, in addition to the ar- 
rangements a, b, c, and d, one of 
e. a fifth arrangement for, when one radio commu- 
nication terminal of a predetermined type of com- 
munication system is connected to the connection 
unit, making the first terminal control unit transmit a 
test signal including an interference signal to the ra- 
dio communication terminal, and making the sec- 
ond terminal control unit load and execute a prede- 
termined test program corresponding to the prede- 
termined type of communication system so as to 
control the radio communication terminal and to 
conduct an interference measurement based on a 
response from the radio communication terminal. 

[0033] According to the eleventh aspect of the present 
invention, there is provided a test apparatus for a radio 
communication terminal according to the first aspect, 
wherein the total control unit further comprises a con- 
sole (18), a display unit (15), a data memory (13) for 
storing measurement results measured by the first and 
second measurement units for the at least two radio 
communication terminals, and a display control section 
(14) for reading out the measurement results from the 
data memory upon reception of an instruction from the 
console, and displaying the readout measurement re- 
sults on the display unit. 

[0034] According to the twelfth aspect of the present 
invention, there is provided a test apparatus for a radio 
communication terminal according to the eleventh as- 
pect, wherein the display control section selectively dis- 
plays at least one of the measurement results of the at 
least two radio communication terminals and measure- 
ment conditions designated by measurement instruc- 
tions upon reception of an instruction from the console. 
[0035] According to the thirteenth aspect of the 
present invention, there is provided a test method for a 
radio communication terminal, comprising: 

a) preparing a test apparatus main body (101) 
mounted in a single housing, 

the test apparatus main body comprising: 

a connection unit (1 7) to which at least two radio 
communication terminals (1, 2) of identical or 
different type of communication systems can 
be connected; 
a common bus (4); 

first and second terminal control units (5, 6) 
which are connected between the common bus 
(4) and the connection unit (17); 
first and second measurement units (7, 8) 
which are connected between the common bus 
(4) and the connection unit (17); and 
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a total control unit (9) which is connected to the 
common bus (4) and stores predetermined test 
programs according to the identical or different 
type of communication systems and measure- 
ment instructions in an internal memory (10a), 

b) making the total control unit (9) supply, in ad- 
vance, the predetermined test programs according 
to the identical or different type of communication 
systems of the at least two radio communication ter- 
minals (1 , 2) and output the measurement instruc- 
tions at predetermined timings to the first and sec- 
ond terminal control units (5, 6); 

c) making the first and second terminal control units 
(5, 6) output test signals including signals that re- 
spectively control the at least two radio communi- 
cation terminals (1,2) which can be connected to 
the connection unit (17) based on predetermined 
test programs according to the identical or different 
type of communication systems, and measurement 
instructions, which are supplied via the common 
bus (4); and 

d) making the first and second measurement units 
(7, 8) perform measurements designated by the 
measurement instructions upon reception of re- 
sponse signals which are output from the at least 
two radio communication terminals (1, 2) in re- 
sponse to the test signals from the first and second 
terminal control units (5, 6). 

[0036] According to the fourteenth aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- 
teenth aspect, wherein two radio communication termi- 
nals (1 , 2) are connected to the connection unit, and 

the total control unit instructs the first and second 
terminal control units to control the first and second 
measurement units at timings at which the first and sec- 
ond measurement units can measure the response sig- 
nals from the two radio communication terminals in dif- 
ferent times. 

[0037] According to the fifteenth aspect of the present 
invention, there is provided a test method for a radio 
communication terminal according to the thirteenth as- 
pect, wherein two radio communication terminals (1 , 2) 
are connected to the connection unit, and 

the total control unit instructs the first and second 
terminal control units to control the first and second 
measurement units at timings at which the first and sec- 
ond measurement units can measure the response sig- 
nals from the two radio communication terminals in dif- 
ferent times, and instructs the first and second meas- 
urement units to parallelly perform measurements of 
first and second measurement items different from each 
other for at least one of the two radio communication 
terminals. 

[0038] According to the sixteenth aspect of the 
present invention, there is provided a test method for a 



radio communication terminal according to the thir- 
teenth aspect, wherein one radio communication termi- 
nal (1) of a predetermined type of communication sys- 
tem that allows a communication while roaming be- 

5 tween a plurality of base stations is connected to the 
connection unit, and 

the total control unit controls the first and second 
terminal control units to load and execute predeter- 
mined test programs according to the predetermined 

10 type of communication system, controls the first terminal 
control unit to transmit a test signal as one base station 
simulator to the radio communication terminal, and con- 
trols the second terminal control unit to transmit a test 
signal as another base station simulator to the radio 

15 communication terminal so as to conduct a hand-over 
test. 

[0039] According to the seventeenth aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- 

20 teenth aspect, wherein one radio communication termi- 
nal (1) having two different type of communication sys- 
tems that allow a communication while roaming be- 
tween two base stations of the different type of commu- 
nication systems is connected to the connection unit, 

25 and 

the total control unit controls the first and second 
terminal control units to load and execute predeter- 
mined test programs according to the different type of 
communication systems, controls the first terminal con- 

30 trol unit to transmit a test signal as a base station sim- 
ulator of one type of communication system to the radio 
communication terminal, and controls the second termi- 
nal control unit to transmit a test signal as a base station 
simulator of another type of communication system to 

35 the radio communication terminal so as to conduct a 
hand-over test between two base station simulators of 
the different type of communication systems. 
[0040] According to the eighteenth aspect of the 
present invention, there is provided a test method for a 

40 radio communication terminal according to the thir- 
teenth aspect, wherein at least one radio communica- 
tion terminal (1) having two different type of communi- 
cation systems is connected to the connection unit, 
the first and second terminal control units output 

45 test signals for controlling the radio communication ter- 
minal in accordance with the two different type of com- 
munication systems via the common bus, 

the first and second measurement units receive 
and measure response signals, which are output from 

50 the radio communication terminal in response to the test 
signals of the two different type of communication sys- 
tems received from the first and second terminal control 
units, via the common bus, and 

the total control unit controls the first terminal unit 

55 and the first measurement unit to perform control and 
measurement processes of the radio communication 
terminal in accordance with one of the two different type 
of communication systems, and then controls the sec- 
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ond terminal unit and the second measurement unit to 
perform control and measurement processes of the ra- 
dio communication terminal in accordance with another 
of the two different type of communication systems. 
[0041] According to the nineteenth aspect of the 5 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- 
teenth aspect, further comprising preparing a data 
processing section (12), and 

wherein the data processing section (12) com- io 
bines data measured by the first and second measure- 
ment units for each radio communication terminal. 
[0042] According to the twentieth aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- *5 
teenth aspect, wherein the total control unit has a func- 
tion of implementing at least one of 

a. a first arrangement for, when the at least two radio 
communication terminals connected to the connec- 20 
tion unit adopt an identical type of communication 
system, making the first and second terminal con- 
trol units load and execute predetermined test pro- 
grams corresponding to the identical type of com- 
munication system so as to control the first terminal 25 
control unit and the first measurement unit to per- 
form control and measurement processes of one of 
the at least two radio communication terminals, and 

to control the second terminal control unit and the 
second measurement unit to perform control and 30 
measurement of another of the at least two radio 
communication terminals, 

b. a second arrangement for, when at least two ra- 
dio communication terminals connected to the con- 
nection unit adopt different type of communication 35 
systems, making the first and second terminal con- 
trol units respectively load and execute predeter- 
mined test programs corresponding to the different 
type of communication systems so as to control the 
first terminal control unit and the first measurement *o 
unit to perform control and measurement processes 

of one of the at least two radio communication ter- 
minals, and to control the second terminal control 
unit and the second measurement unit to perform 
control and measurement processes of another of 45 
the at least two radio communication terminals, and 

c. a third arrangement for, when one radio commu- 
nication terminal having two different type of com- 
munication systems is connected to the connection 
unit, making the first and second terminal control 50 
units respectively load and execute predetermined 
test programs corresponding to the two different 
type of communication systems so as to control the 
first terminal control unit and the first measurement 
unit to perform control and measurement processes 55 
of the radio communication terminal based on one 

of the two different type of communication systems, 
and to control the second terminal control unit and 



the second measurement unit to perform control 
and measurement processes of the radio commu- 
nication terminal based on another of the two differ- 
ent type of communication systems. 

[0043] According to the twenty-first aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- 
teenth aspect, wherein the total control unit has a func- 
tion of implementing at least one of 

a. a first arrangement for, when the at least two radio 
communication terminals connected to the connec- 
tion unit adopt an identical type of communication 
system, making the first and second terminal con- 
trol units load and execute predetermined test pro- 
grams corresponding to the identical type of com- 
munication system so as to control the first terminal 
control unit and the first measurement unit to per- 
form control and measurement processes of one of 
the at least two radio communication terminals, and 
to control the second terminal control unit and the 
second measurement unit to perform control and 
measurement of another of the at least two radio 
communication terminals, 

b. a second arrangement for, when at least two ra- 
dio communication terminals connected to the con- 
nection unit adopt different type of communication 
systems, making the first and second terminal con- 
trol units respectively load and execute predeter- 
mined test programs corresponding to the different 
type of communication systems so as to control the 
first terminal control unit and the first measurement 
unit to perform control and measurement processes 
of one of the at least two radio communication ter- 
minals, and to control the second terminal control 
unit and the second measurement unit to perform 
control and measurement processes of another of 
the at least two radio communication terminals, 

c. a third arrangement for, when one radio commu- 
nication terminal having two different type of com- 
munication systems is connected to the connection 
unit, making the first and second terminal control 
units respectively load and execute predetermined 
test programs corresponding to the two different 
type of communication systems so as to control the 
first terminal control unit and the first measurement 
unit to perform control and measurement processes 
of the radio communication terminal based on one 
of the two different type of communication systems, 
and to control the second terminal control unit and 
the second measurement unit to perform control 
and measurement processes of the radio commu- 
nication terminal based on another of the two differ- 
ent type of communication systems, and 

d. a fourth arrangement for, when one radio com- 
munication terminal of a predetermined type of 
communication system is connected to the connec- 
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tion unit, making the first terminal control unit load 
and execute a predetermined test program corre- 
sponding to the predetermined type of communica- 
tion system, thereby to control the radio communi- 
cation terminal and the first and second measure- 
ment units to simultaneously perform measurement 
processes of functions or performance of the radio 
communication terminal. 

According to the twenty-second aspect of the 
present invention, there is provided a test method 
for a radio communication terminal according to the 
twenty-first aspect, wherein the total control unit has 
a function of selectively implementing, in addition to 
the arrangements a, b, c, and d, one of 
e. a fifth arrangement for, when one radio commu- 
nication terminal of a predetermined type of com- 
munication system is connected to the connection 
unit, making the first terminal control unit transmit a 
test signal including an interference signal to the ra- 
dio communication terminal, and making the sec- 
ond terminal control unit load and execute a prede- 
termined test program corresponding to the prede- 
termined type of communication system so as to 
control the radio communication terminal and to 
conduct an interference test based on a response 
from the radio communication terminal. 

[0044] According to the twenty-third aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the thir- 
teenth aspect, wherein the total control unit further com- 
prises a console (1 8), a display unit (1 5), a data memory 
(13) for storing measurement results measured by the 
first and second measurement units for the at least two 
radio communication terminals, and a display control 
section (14) for reading out the measurement results 
from the data memory upon reception of an instruction 
from the console, and displaying the readout measure- 
ment results on the display unit. 
[0045] According to the twenty-fourth aspect of the 
present invention, there is provided a test method for a 
radio communication terminal according to the twenty- 
third aspect, wherein the display control section selec- 
tively displays at least one of the measurement results 
of the at least two radio communication terminals and 
measurement conditions designated by measurement 
instructions upon reception of an instruction from the 
console. 

[0046] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0047] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a functional block diagram of a test appa- 
ratus which is mounted in a single housing as an 



embodiment of a test apparatus for a radio commu- 
nication terminal according to the present invention; 
FIG. 2 is a functional block diagram for explaining 
the arrangement of a measurement unit shown in 
5 FIG. 1; 

FIG. 3 is a block diagram for explaining the arrange- 
ment of an RF section in a terminal control unit 
shown in FIG. 1 ; 

FIG. 4 is a block diagram for explaining the arrange- 
10 ment, a type of communication system, and the like 
of principal part required to independently and si- 
multaneously (parallelly) test two radio communica- 
tion terminals by the test apparatus for a radio com- 
munication terminal according to the present inven- 
ts tion; 

FIGS. 5A and 5B are respectively a block diagram 
and table for explaining the arrangement, a type of 
communication system, and the like of principal part 
required to test a dual-mode radio communication 

20 terminal by the test apparatus for a radio communi- 
cation terminal according to the present invention; 
FIGS. 6A and 6B are respectively a block diagram 
and table for explaining the arrangement, a type of 
communication system, and the like of principal part 

25 required to conduct a hand-over test and interfer- 
ence test by the test apparatus for a radio commu- 
nication terminal according to the present invention; 
FIGS. 7A and 7B are respectively a block diagram 
and table for explaining the arrangement, a type of 

30 communication system, and the like of principal part 
required to simultaneously (parallelly) measure 
measurement items by the test apparatus for a ra- 
dio communication terminal according to the 
present invention; 

35 FIG. 8 is a table for explaining combinations of type 
of communication systems upon independently 
testing two radio communication terminals by the 
test apparatus for a radio communication terminal 
according to the present invention; 

40 FIG. 9 is a chart for explaining the flow of control 
and measurement required to test a dual-mode ra- 
dio communication terminal by the test apparatus 
for a radio communication terminal according to the 
present invention; 

45 FIG. 1 0 is a chart for explaining the flow of control 
and measurement required to conduct a hand-over 
test by the test apparatus for a radio communication 
terminal according to the present invention; and 
FIGS. 11 A, 11 B, and 11C are timing charts for ex- 

50 plaining various test/measurement timings made by 
the test apparatus for a radio communication termi- 
nal according to the present invention. 

[0048] Reference will now be made in detail to the 
55 presently preferred embodiments of the invention as il- 
lustrated in the accompanying drawings, in which like 
reference numerals designate like or corresponding 
parts. 
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[0049] FIG. 1 is a functional block diagram showing 
the arrangement of a test apparatus main body 101, 
which mounts, in a single housing 1 00, a connection unit 
1 7, common bus 4, switch unit 3, first and second ter- 
minal control units 5 and 6, and first and second meas- 
urement units 7 and 8, as an embodiment of a test ap- 
paratus which can simultaneously test a plurality of radio 
communication terminals 1 and 2 of various type of com- 
munication systems according to the present invention. 
[0050] That is, this test apparatus main body 101 
comprises the connection unit 17, common bus 4, 
switch unit 3, first and second terminal control units 5 
and 6, first and second measurement units 7 and 8, and 
a total control unit 9. The connection unit 1 7 can connect 
at least two radio communication terminals 1 and 2 of 
identical or different type of communication systems as 
objects to be tested. The first and second terminal con- 
trol units 5 and 6 are respectively connected between 
the common bus and connection unit 17 via the switch 
unit 3 and output test signals including signals for re- 
spectively controlling the at least two radio communica- 
tion terminals 1 and 2, which can be connected to the 
connection unit 1 7, based on predetermined controlAest 
programs and measurement instructions according to 
the identical or differenttype of communication systems, 
which are supplied via the common bus 4. The first and 
second measurement units 7 and 8 are respectively 
connected between the common bus and connection 
unit 17 via the switch unit 3, and make measurements 
designated by the measurement instructions in re- 
sponse to response signals from the at least two radio 
communication terminals 1 and 2 which have respond- 
ed to the test signals from the first and second terminal 
control units 5 and 6. The total control unit 9 supplies 
the predetermined control/test programs according to 
the type of communication systems of the at least two 
radio communication terminals 1 and 2 to the first and 
second terminal control units 5 and 6 in advance, and 
outputs the measurement instructions at predetermined 
timings. 

[0051] Referring to FIG. 1, the terminals 1 and 2 are 
radio communication terminals to be tested, and com- 
prise, e.g., portable phones, which are connected to the 
connection unit 1 7 of the test apparatus 1 01 . 
[0052] FIG. 1 illustrates a case wherein the two termi- 
nals 1 and 2 are connected as the radio communication 
terminals to be tested. However, the test apparatus 1 01 
can also be configured to be able to test two or more 
terminals or one terminal. 

[0053] In the present invention, as for communication 
systems of these terminals to be tested, terminals of var- 
ious type of communication systems such as W-CDMA, 
GSM, CDMA2000, PDC, PHS, and the like can be used 
as those to be tested. 

[0054] As combinations of type of communication 
systems upon testing the two terminals 1 and 2 in the 
test apparatus 101 according to the present invention, 
for example, two terminals of identical or different type 



of communication systems of the above communication 
systems of W-CDMA, GSM, CDMA2000, PDC, and 
PHS can be combined as the terminals 1 and 2 to be 
tested, as shown in FIG. 8. 

5 [0055] In FIG. 8, as five examples of combinations of 
two terminals of an identical type of communication sys- 
tem, when the terminal 1 adopts W-CDMA, GSM, 
CDMA2000, PDC, or PHS, the terminal 2 can adopt 
W-CDMA, GSM, CDMA2000, PDC, or PHS. 

10 [0056] Also, FIG. 8 shows four examples of combina- 
tions of two terminals of different type of communication 
systems, in which when the terminal 1 adopts W-CDMA, 
the terminal 2 adopts GSM, PDC, PHS, or CDMA2000. 
[0057] Furthermore, FIG. 8 shows four examples of 

15 combinations of two terminals of different type of com- 
munication systems, in which when the terminal 1 
adopts GSM, the terminal 2 adopts W-CDMA, PDC, 
PHS, or CDMA2000. 

[0058] Moreover, FIG, 8 shows two examples of com- 
20 binations of two terminals of different type of communi- 
cation systems, in which when the terminal 1 adopts 
CDMA2000, the terminal 2 adopts PDC or PHS. 
[0059] In addition, FIG. 8 shows one example of com- 
binations of two terminals of different type of communi- 
25 cation systems, in which when the terminal 1 adopts 
PDC, the terminal 2 adopts PHS. 
[0060] Referring back to FIG. 1 , in the test apparatus 
101 according to the present invention, the first and sec- 
ond terminal control units 5 and 6 play the role of base 
30 station simulators for the terminals 1 and2. Thefirstand 
second terminal control units 5 and 6 have the same 
hardware arrangement, and each unit comprises a RAM 
and CPU. 

[0061 ] The terminal control units 5 and 6 receive pro- 
35 grams required to control and test the terminals 1 and 
2 to be tested from the total control unit 9 in accordance 
with their type of communication systems, store the re- 
ceived programs in the RAMs, and execute the pro- 
grams by the C PUs, thus sending test signals according 
40 to the type of communication systems to the two termi- 
nals 1 and 2. 

[0062] As for these first and second terminal control 
units 5 and 6, technical items described in patent refer- 
ence 1 above can be quoted as needed. 
45 [0063] Test signal generators 5a and 6a in thefirstand 
second terminal control units 5 and 6 generate base- 
band signals l(t) and Q(t) based on predetermined in- 
ternal clocks, and output these baseband signals, which 
include control information required for the first and see- 
so ond terminal control units 5 and 6 to serve as base sta- 
tion simulators for the two terminals 1 and 2, 
[0064] The control information includes instructions 
required for "position registration", "call termination" or 
"origination", and "disconnection" or "release" tests, and 
55 other tests, which are exchanged between the two ter- 
minals 1 and 2 and their base station simulators. 
[0065] RF sections 5b and 6b in the first and second 
terminal control units 5 and 6 send test signals which 
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are obtained by modulating the baseband signals from 
the test signal generators 5a and 6a into the same fre- 
quencies as those of the type of communication sys- 
tems of the two terminals 1 and 2 to the two terminals 1 
and 2. Also, the RF sections 5b and 6b receive response 
signals from the two terminals 1 and 2 which received 
these test signals, and send them to the first and second 
measurement units 7 and 8. 

[0066] Therefore, as shown in FIG. 3, the RF sections 
5b and 6b respectively comprise transmission RF sec- 
tions 51 and 61 and reception RF sections 52 and 62 to 
transmit RF-band test signals to the two terminals 1 and 
2, and to receive response signals from the two termi- 
nals 1 and 2. 

[0067] Note that FIG. 1 illustrates a case wherein the 
RF sections 5b and 6b are present on the side of the 
test signal generators 5a and 6a in the first and second 
terminal control units 5 and 6, but may be present on 
the side of the two terminals 1 and 2 in the switch unit 3. 
[0068] Each of the first and second measurement 
units 7 and 8 receives an IF (intermediate frequency) 
signal from the RF section (5a, 6a), converts the IF sig- 
nal into a digital signal by an analog-to-digital (A/D) con- 
verter 201 , demodulates the digital signal by a quadra- 
ture demodulator 202 to convert it into signals l(t) and 
Q(t), and stores them in a waveform memory 203, as 
shown in FIG. 2 that shows one of these units. 
[0069] In each of these first and second measurement 
units 7 and 8, a decoder 207 decodes the signals l(t) 
and Q(t) from the waveform memory 203 via sampling 
sections 205 and 206 that form a decoding section 204, 
and a clock synchronization detector 208 detects clock 
synchronization. 

[0070] Also, in each of these first and second meas- 
urement units 7 and 8, a data analysis section 209 per- 
forms data analysis for measurement of the decoded 
signal, which is decoded by the decoder 207, based on 
the clock synchronization detection signal from the clock 
synchronization detector 208. 

[0071] FIG. 2 exemplifies a case wherein the data 
analysis section 209 comprises a modulation accuracy 
measurement section 210, adjacent channel leakage 
power measurement section 211 , and power measure- 
ment section 21 2 to make a modulation accuracy meas- 
urement, adjacent channel leakage power measure- 
ment, and power measurement. 
[0072] As for these first and second measurement 
units 7 and 8, technical items described in patent refer- 
ence 3 above can be quoted as needed. 
[0073] Referring back to FIG. 1 , the switch unit 3 has 
switches S1, S2, S3, and S4, and illustrates switching 
processes required to change combinations in corre- 
spondence with the number of terminals, types of com- 
munication systems, measurement items, measure- 
ment methods, or the like upon testing terminals be- 
tween the first and second terminal control units 5 and 
6, first and second measurement units 7 and 8, and con- 
nection unit 17 to which the two terminals 1 and 2 are 



connected. 

[0074] The switch unit 3 may switch the switches S1 , 
S2, S3, and S4 in accordance with instructions from a 
measurement control section 11 in the total control unit 
5 9 (to be described later), as shown in FIG. 1, or may 
manually switch connections to some units, e.g., the RF 
sections. 

[0075] This is because once a manufacturing line or 
the like is set to start testing of terminals, the test is con- 

10 tinued in an identical setting state, and the switches S1 , 
S2, S3, and S4 need not be automatically switched. 
[0076] For this reason , it is often convenient th at some 
switches of the switch unit 3 are arranged on the side of 
the terminals 1 and 2 rather than the connection unit 1 7. 

15 [0077] The total control unit 9 comprises a program 
management section 10, measurement control section 
11 , data processing section 12, and display control sec- 
tion 14, which are functionally implemented by a CPU. 
[0078] The program management section 10 pre- 

20 stores, in a memory 1 0a, programs required for the first 
and second terminal control units 5 and 6 to control and 
test in correspondence with the type of communication 
systems of the two terminals 1 and 2, and outputs re- 
quired programs from the memory 10a in accordance 

25 with instructions from the measurement control section 
11. 

[0079] Note that the program management section 10 
can externally receive new programs or programs 
whose versions have been updated, and can add and 

30 update the programs on the memory 1 0a. 

[0080] Note that the first and second measurement 
units 7 and 8 receive programs, which are prepared in 
advance, from the memory 10a, when their decoding 
methods differ depending on the type of communication 

35 systems. 

[0081 ] The measurement control section 1 1 reads out 
programs required to control and test in co despondence 
with the type of communication systems of the two ter- 
minals 1 and 2 from the memory 1 0a, and supplies them 

40 to the first and second terminal control units 5 and 6 via 
the common bus 4. Also, the measurement control sec- 
tion 11 controls the first and second terminal control 
units 5 and 6, and the first and second measurement 
units 7 and 8 via the common bus 4 in accordance with 

45 measurement (test) items. 

[0082] The first and second measurement units 7 and 
8, and first and second terminal control units 5 and 6 are 
connected to the common bus 4. 
[0083] Especially, a call termination test, hand-over 

so test, and the like (to be described later) which are con- 
ducted using the test apparatus 101 of the present in- 
vention are conducted within a very short period of time, 
and response times at that time are one of test items. 
Hence, the first and second measurement units 7 and 

55 8, and first and second terminal control units 5 and 6 
must be synchronously operated via the common bus 4. 
[0084] The present invention can bring about, as its 
feature, very easy and accurate time control of the 
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measurement control section 11 of the total control unit 
9, since the first and second terminal control units 5 and 
6 and first and second measurement units 7 and 8 can 
be simultaneously handled via the common bus upon 
handling the plurality of terminals 1 and 2. 
[0085] Since the aforementioned arrangement is 
adopted, when the terminals 1 and 2 of various type of 
communication systems are to be tested in combina- 
tions shown in, e.g., FIG. 8, the measurement control 
section 11 of the total control unit 9 can independently 
and parallelly control the first and second terminal con- 
trol units 5 and 6 and first and second measurement 
units 7 and 8, as shown in FIG. 4, independently of 
whether the two terminals 1 and 2 adopt the identical or 
different type of communication systems. 
[0086] Even when a single terminal is to undergo con- 
trol and measurement by the test apparatus for a radio 
communication terminal according to the present inven- 
tion, as shown in FIGS. 5A and 5B, FIGS. 6A and 6B, 
and FIGS. 7A and 7B (to be described later), such con- 
trol and measurement can be made while synchronizing 
the first and second terminal control units 5 and 6 and 
first and second measurement units 7 and 8. Therefore, 
measurement errors due to timing errors can be pre- 
vented. Also, since the measurement control section 1 1 
of the total control unit 9 solely issues instructions, tim- 
ing errors due to instructions themselves can be pre- 
vented. 

[0087] The measurement control section 1 1 of the to- 
tal control unit 9 also checks a test result by comparing 
and measuring its instruction timing, and response tim- 
ings of the terminals 1 and 2 during a call termination 
test, hand-over test, or the like. 
[0088] Note that the measurement control section 1 1 
of the total control unit 9 pre-stores measurement con- 
trol programs that execute measurement items and 
measurement sequences based on various type of com- 
munication systems, their combinations, and the like. 
When the CPU of the total control unit 9 executes such 
programs, the measurement control section 1 1 controls 
the respective units. 

[0089] The data processing section 12 of the total 
control unit 9 processes and manages data measured 
by the measurement units 7 and 8, and stores them in 
a data memory 13. 

[0090] Especially when the terminal 1 operates in a 
dual mode of , e.g . , W-CDMA and GSM , the first terminal 
control unit 5 and first measurement unit 7 serve as a 
base station simulator corresponding to W-CDMA, the 
second terminal control unit 6 and second measurement 
unit 8 serve as a base station simulator corresponding 
to GSM, their measurement processes to be made are 
switched at timings designated by instructions from the 
measurement control unit 11, and so forth, the data 
processing section 12 manages data measured by the 
first and second measurement units 7 and 8 together as 
data of the terminal 1. 

[0091] The display control section 14 of the total con- 



trol unit 9 receives instructions from the measurement 
control unit 11, and displays to guide measurement 
items, measurement sequences, operations, and the 
like. Also, the display control section 14 displays a data 

5 format, and displays measured data. 

[0092] Note that an external interface 16 provided in 
the test apparatus main body 101 is used to externally 
control the test apparatus main body 101 . 
[0093] As described above, this external interface 1 6 

10 is connected to the measurement control section 11 
which simultaneously controls the plurality of terminal 
control units 5 and 6 and measurement units 7 and 8. 
[0094] For this reason, since an external apparatus 
connected to the test apparatus main body 1 01 can con- 

15 trol these units via a single interface, it is more conven- 
ient than in a case wherein a plurality of test apparatuses 
are to be controlled while synchronizing theirtimings as 
in the prior arts. 

[0095] A display unit 1 5 provided in the test apparatus 

20 main body 101 is connected to the display control sec- 
tion 14 of the total control unit 9, and displays the meas- 
urement results of the test apparatus main body 1 01 and 
control information as measurement instructions in cor- 
respondence with the terminals 1 and 2. 

25 [0096] Note that the measurement results of the test 
apparatus main body 1 01 are stored in the data memory 
13 in correspondence with the terminals 1 and 2. 
[0097] The display control section 14 reads out the 
measurement results of the test apparatus main body 

30 101 from the data memory 13 upon reception of an in- 
struction from a console 1 8 (including operation buttons 
and the like on a surface panel) provided in the test ap- 
paratus main body 101, and makes control to display 
them on the display unit 15, thus displaying the meas- 

35 urement results on the display unit 15. 

[0098] Also, control information for tests by the test 
apparatus main body 1 01 is displayed on the display unit 
15 in the same manner as the aforementioned meas- 
urement results. 

40 [0099] That is, the display control section 1 4 receives 
control information for measurements from the meas- 
urement control section 11 , and controls the display unit 
15 to display data of the selected terminal. 
[01 00] The display control section 1 4 receives a setup 

« which is made at the console 1 8, and indicates whether 
to display the measurement results or control informa- 
tion, and controls the display unit 1 5 to display the cor- 
responding data. 

[0101] Note that the display control section 14 can 
so control the display unit 1 5 to display control information 
at the beginning of measurements of the selected ter- 
minal, and to display the measurement results upon 
completion of the measurements. 
[0102] Furthermore, the display control section can 
55 control the display unit 1 5 to display control information 
of the selected terminal, and to display the measure- 
ment results in turn from an item that has undergone the 
measurement as needed from the beginning of the 
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measurements. 

[0103] The test apparatus for a radio communication 
terminal according to the present invention has a func- 
tion of simultaneously (parallelly) measuring two termi- 
nals by a single apparatus, and allowing arbitrary selec- 
tion of data to be displayed, since the total control unit 
9 simultaneously manages measurement information, 
measurement values, and display data of the two termi- 
nals. 

[0104] In the test apparatus main body 1 01 , the total 
control unit 9 has a function of implementing at least one 
of the following arrangements a, b, and c: 

a. a first arrangement for, when at least two termi- 
nals 1 and 2 connected to the connection unit 17 
adopt an identical type of communication system, 
making the first and second terminal control units 5 
and 6 load and execute a program for a predeter- 
mined test corresponding to the identical type of 
communication system so as to control the first ter- 
minal control unit 5 and first measurement unit 7 to 
perform control and measurement processes of at 
least one terminal, and to control the second termi- 
nal control unit 6 and second measurement unit 8 
to perform control and measurement processes of 
at least another terminal; 

b. a second arrangement for, when at least two ter- 
minals 1 and 2 connected to the connection unit 1 7 
adopt different type of communication systems, 
making the first and second terminal control units 5 
and 6 respectively load and execute programs for 
predetermined tests corresponding to the different 
type of communication systems so as to control the 
first terminal control unit 5 and first measurement 
unit 7 to perform control and measurement process- 
es of at least one terminal, and to control the second 
terminal control unit 6 and second measurement 
unit 8 to perform control and measurement process- 
es of at least another terminal; and 

c. a third arrangement for, when one terminal 1 hav- 
ing two different type of communication systems is 
connectedto the connection unit17, making the first 
and second terminal control units 5 and 6 respec- 
tively load and execute programs for predetermined 
tests corresponding to the two different type of com- 
munication systems so as to control the first termi- 
nal control unit 5 and first measurement unit 7 to 
perform control and measurement processes of the 
terminal 1 based on onetype of communication sys- 
tem, and to control the second terminal control unit 
6 and second measurement unit 8 to perform con- 
trol and measurement processes of the terminal 1 
based on another type of communication system. 

In the test apparatus main body 101 , the total 
control unit 9 has a function of selectively imple- 
menting the following arrangement d in addition to 
the aforementioned arrangements a, b, and c: 

d. a fourth arrangement for, when one terminal 1 of 



a predetermined communication system is connect- 
ed to the connection unit 17, making the first termi- 
nal control unit 5 load and execute a program for a 
predetermined test corresponding to the predeter- 
5 mined type of communication system, so as to con- 
trol the terminal 1 and to control the first and second 
measurement units 7 and 8 to simultaneously 
measure different functions or performance data of 
the terminal 1 . 

10 In the test apparatus main body 101 , the total 

control unit 9 has a function of selectively imple- 
menting the following arrangement e in addition to 
the aforementioned arrangements a, b, c, and d: 
e. a fifth arrangement for, when one terminal 1 of a 

15 predetermined type of communication system is 
connected to the connection unit 1 7, making the first 
terminal control unit 5 transmit a test signal includ- 
ing an interference signal to the terminal 1 , and 
making the second terminal control unit 6 load and 

20 execute a predetermined test program correspond- 
ing to the predetermined type of communication 
system so as to control the terminal 1 and to con- 
duct an interference measurement based on a re- 
sponse from the terminal to the control. 

25 

[0105] Practical embodiments 1 to 4 of tests of various 
terminals, which are conducted using the text apparatus 
for a radio communication terminal according to the 
present invention with the above arrangement will be 
30 described below. 

<Embodtment 1 : Independent Parallel Test of a Plurality 
of Terminals> 

35 [0106] FIG. 4 is a diagram showing components, 
which are extracted from FIG. 1 and are required to in- 
dependently and parallelly test the two terminals 1 and 
2 to be tested, as embodiment 1 that tests terminals us- 
ing the test apparatus for a radio communication termi- 

40 nal according to the present invention. 

[0107] As combinations of the type of communication 
systems of the two terminals 1 and 2 to be tested by this 
arrangement, those shown in FIG. 8 above are availa- 
ble. 

45 [01 08] In this case, the total control unit 9 is connected 
to the first and second terminal control units 5 and 6 and 
first and second measurement units 7 and 8 via the com- 
mon bus 4. 

[0109] Note that the first and second terminal control 
50 units 5 and 6 are connected in correspondence with the 
two terminals 1 and 2 via the switch unit 3 and connec- 
tion unit 17 (FIG. 1). 

[0110] The first and second terminal control units 5 
and 6 output test signals including signals required to 
55 independently and parallelly control the two terminals 1 
and 2. 

[01 1 1 ] The first and second measurement units 7 and 
8 receive response signals, which are respectively out- 
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put from the two terminals 1 and 2 in response to the 
test signals received from the first and second terminal 
control units 5 and 6, via the first and second terminal 
control units 5 and 6. Also, the first and second meas- 
urement units 7 and 8 independently and paralielly per- 
form predetermined measurements 1 and 2 for the two 
terminals 1 and 2 for respective measurements 1 and 2 
based on the response signals. 
[01 1 2] The total control unit 9 controls the first termi- 
nal control unit 5 and first measurement unit 7 via the 
common bus 4 (FIG. 1) to perform predetermined con- 
trol and measurement for one terminal 1 in accordance 
with a predetermined type of communication system. At 
the same time, the total control u nit 9 independently con- 
trols the second terminal control unit 6 and second 
measurement unit 8 via the common bus 4 to perform 
predetermined control and measurement for the other 
terminal 2 in accordance with a predetermined commu- 
nication system. 

[0113] In FIG. 4, the total control unit 9 makes the first 
and second terminal control units 5 and 6, and the first 
and second measurement units 7 and 8 (if necessary) 
load and execute programs for terminal tests corre- 
sponding to the type of communication systems of the 
two terminals 1 and 2, as one of combinations of com- 
munication systems shown in FIG. 8. 
[0114] In FIG. 4, the first and second terminal control 
units 5 and 6, and first and second measurement units 
7 and 8 are independent from each other to support var- 
ious combinations of identical or different communica- 
tion systems of the two terminals 1 and 2, as shown in 
FIG. 8. 

[0115] FIGS. 11Aand 11 Bshowtimings for explaining 
control and measurements by the test apparatus for a 
radio communication terminal with the arrangement 
shown in FIG. 4. 

[0116] In this case, the total control unit 9 controls the 
first and second terminal control units 5 and 6 to transmit 
test signals, which include control instructions that are 
repeated in the order of "position registration", "call ter- 
mination", "measurement 1", "measurement 2", and 
"disconnection", to the terminals 1 and 2, and controls 
the terminals 1 and 2 to conduct "position registration", 
"call termination", "measurement 1", "measurement 2", 
and "disconnection" tests. 

[0117] FIG. 11 A is a timing chart upon paralielly test- 
ing the terminals 1 and 2, and the "position registration", 
"call termination", "measurement 1", "measurement 2", 
and "disconnection (communication disconnection)" 
tests are executed in turn. 

[01 18] In FIG. 4, the dotted arrow from the second ter- 
minal control unit 6 to the first measurement unit 7 indi- 
cates an arrangement when the second measurement 
unit 8 indicated by the dotted frame is excluded, and the 
first measurement unit 7 is time-shared for the two sys- 
tems of the terminals 1 and 2. 
[0119] FIG. 1 1 B is a timing chart when the measure- 
ment unit 7 is time-shared for the two systems of the 



terminals 1 and 2 in this way. 

[0120] As shown in FIG. 11B, the total control unit 9 
controls each of the terminals 1 and 2 to execute "posi- 
tion registration", "call termination", "measurement 1", 
5 "measurement 2°, and "disconnection" tests while ad- 
justing the timings so as to prevent measurement times 
from overlapping. 

[0121] That is, the total control unit 9 instructs the first 
and second control units 5 and 6 to control at timings at 
10 which the first and second measurement units 7 and 8 
can measure response signals from the two terminals 1 
and 2 in different times. 

[0122] FIG. 9 is a chart for explaining the control of 
the total control unit 9 In this case and the relationship 
15 of responses from the terminals 1 and 2 via the first and 
second terminal control units 5 and 6 in response to that 
control. 

[0123] In FIG. 9, the communication system of one 
terminal 1 is W-CDMA, and that of the other terminal 2 

20 is GSM. Each rightward arrow indicates a request, and 
each leftward arrow indicates a response. 
[0124] When the total control unit 9 sends a "position 
registration 1 " request to one terminal 1 , the terminal 1 
outputs a "position registration 1" response to the total 

25 control unit 9. 

[0125] When the total control unit 9 sends a "call ter- 
mination 1" request to one terminal 1 , the terminal 1 out- 
puts a "call termination 1" response to the total control 
unit 9. 

so [0126] When the total control unit 9 sends a "position 
registration 2" request to the other terminal 2, the termi- 
nal 2 outputs a "position registration 2" response to the 
total control unit 9. 

[0127] In this case, the total control unit 9 outputs a 
35 "measurement 1 start" request to one terminal 1 prior to 
the "position registration 2" request from thetotal control 
unit 9 to the other terminal 2. 

[0128] When the total control unit 9 sends a "call ter- 
mination 2" request to the other terminal 2, the terminal 
40 2 outputs a "call termination 2" response to the total con- 
trol unit 9. 

[0129] One terminal 1 outputs a "measurement 1 end" 
response to the total control unit 9. 
[0130] The total control unit 9 outputs a "measure- 
45 ment 2 start" request to the other terminal 2. 

[0131] When the total control unit 9 sends a "discon- 
nection 1 " request to one terminal 1 , the* terminal 1 out- 
puts a "disconnection 1" response to the total control 
unit 9. 

so [01 32] When the total control unit 9 sends a "position 
registration 1" request to one terminal 1 again, the ter- 
minal 1 outputs a "position registration 1" response to 
the total control unit 9. 

[0133] When the total control unit 9 sends a "call ter- 
55 mination 1 " request to one terminal 1 again , the terminal 
1 outputs a "call termination 1" response to the total con- 
trol unit 9. 

[0134] The other terminal 2 outputs a "measurement 
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2 end" response to the total control unit 9. 
[0135] The total control unit 9 outputs a "measure- 
ment 1 start" request to one terminal 1 again. 
[0136] When the total control unit 9 sends a "discon- 
nection 2" request to the other terminal 2, the terminal 
2 outputs a "disconnection 2" response to the total con- 
trol unit 9. 

[0137] After that, the same requests and responses 
as above are exchanged in the order of "position regis- 
tration 2", "call termination 2",.... 
[0138] As described above, as can be understood 
from FIG. 9, respective test (measurement) instructions 
from the total control unit 9 are controlled to have timings 
that can prevent measurement times of the two termi- 
nals from overlapping each other. 
[0139] As for these timings, timing errors become 
larger with the elapse of time and pose problems, unless 
the terminal control units 5 and 6 and measurement 
units 7 and 8 are accurately synchronized, and respec- 
tive test (measurement) instructions are issued from on- 
ly one unit. 

[0140] The arrangement of the present invention can 
overcome such problems of timing errors. 
[0141] As described above, the single test apparatus 
for a radio communication terminal according to the 
present invention can independently and simultaneous- 
ly (parallelly) execute tests for the two terminals 1 and2. 

Embodiment 2: Tests of Dual-mode Terminal 

[0142] FIG. 5A is a diagram showing components, 
which are extracted from FIG. 1 , and are required as an 
arrangement of the test apparatus when the terminal 1 
to be tested is a dual-mode terminal having functions of 
two different type of communication systems, i.e., W-CD- 
MA and GSM, as a single portable phone, as shown in 
FIG. 5B, as embodiment 2 of tests for a terminal, which 
are conducted using the single test apparatus for a radio 
communication terminal according to the present inven- 
tion. 

[01 43] In this case, the total control unit 9 is connected 
to the first and second terminal control units 5 and 6 and 
first and second measurement units 7 and 8 via the com- 
mon bus 4. 

[0144] Note that the first and second terminal control 
units 5 and 6 are connected to at least one terminal 1 
having two different type of communication systems via 
the switch unit 3 and connection unit 17 (FIG. 1). 
[0145] The first and second terminal control units 5 
and 6 output test signals including signals required to 
control the terminal 1 in accordance with the two differ- 
ent type of communication systems. 
[0146] The first and second measurement units 7 and 
8 receive response signals, which are respectively out- 
put from the terminal 1 in response to the test signals of 
the two different type of communication systems re- 
ceived from the first and second terminal control units 5 
and 6, via the first and second terminal control units 5 



and 6. Also, the first and second measurement units 7 
and 8 perform predetermined measurements based on 
the response signals. 

[01 47] The total control unit 9 controls the first termi- 
s nal control unit 5 and first measurement unit 7 via the 
common bus 4 (FIG. 1) to perform predetermined con- 
trol and measurement for the terminal 1 in accordance 
with one of the two different type of communication sys- 
tems. After that, the total control unit 9 controls the sec- 
10 ond terminal control unit 6 and second measurement 
unit 8 via the common bus 4 to perform predetermined 
control and measurement in accordance with another 
type of communication system. 
[0148] More specifically, the total control unit 9 con- 
's trols the first terminal control unit 5 and first measure- 
ment unit 7 to serve as a base station simulator of the 
W-CDMA type of communication system and controls 
the second terminal control unit 6 and second measure- 
ment unit 8 to serve as a base station simulator of the 
20 GSM type of communication system by loading pro- 
grams for dual-mode terminal tests corresponding to the 
type of communication systems of the W-CDMA & GSM 
dual-mode terminal 1 to be tested. 
[0149] The total control unit 9 controls the first termi- 
25 nal control unit 5, first measurement unit 7, and terminal 
1 to execute operations and measu rements in the W-CD- 
MA mode by the terminal 1 by issuing a position regis- 
tration control instruction and the like. 
[0150] After that, the total control unit 9 controls the 
30 second terminal control unit 6, second measurement 
unit 8, and terminal 2 to execute operations and meas- 
urements in the GSM type of communication system 
mode by the terminal 1 . 

[01 51 ] In this way, the single test apparatus for a radio 
35 communication terminal according to the present inven- 
tion can execute tests of the dual-mode terminal. 

Embodiment 3: Hand-over Test and Interference Test 
of One Terminal 

40 

[0152] FIG. 6A is a diagram showing components 
which are extracted from FIG. 1 and are required to con- 
duct a hand-over test between identical or different com- 
munication systems or an interference test shown in 

45 FIG. 6B for one terminal, as embodiment 3 that tests a 
terminal using the test apparatus for a radio communi- 
cation terminal according to the present invention. 
[0153] FIG. 6B shows a case wherein the terminal 
control units 5 and 6 serve as base station simulators of 

50 the W-CDMA communication system as an example of 
a hand-over test for one terminal between identical type 
of communication systems. 

[01 54] Also, FIG. 6B shows a case wherein the termi- 
nal control unit 5 serves as a base station simulator of 
55 the W-CDMA type of communication system, and the 
terminal control unit 6 serves as a base station simulator 
of the GSM type of communication system as an exam- 
ple of a hand-over test for one dual-mode terminal be- 
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tween different type of communication systems. 
[0155] Furthermore, FIG. 6B shows a case wherein 
the terminal control unit 5 serves as a base station sim- 
ulator of the W-CDMA type of communication system, 
and the terminal control unit 6 serves as an interference 
signal generator as an example of an interference 
measurement for one terminal. 
[0156] In FIG. 6A, the total control unit 9 is connected 
to the first and second terminal control units 5 and 6 via 
the common bus 4. 

[0157] Note that the first and second terminal control 
units 5 and 6 are connected to one terminal 1 of a pre- 
determined type of communication system, which can 
make communications while roaming between a plural- 
ity of base stations, via the switch unit 3 and connection 
unit 17 (FIG. 1). 

[0158] The total control unit 9 controls the first and 
second terminal control units 5 and 6 to load and exe- 
cute programs according to the predetermined type of 
communication systems. Also, the total control unit 9 
controls the first terminal control unit 5 to transmit test 
signals as one base station simulator to the terminal 1 , 
and controls the second terminal control unit 6 to trans- 
mit test signals as another base station simulator to the 
terminal 1 , thus conducting a hand-over test. 
[0159] In the arrangement shown in FIG. 6A, the total 
control unit 9 interactively controls the terminal 1 via the 
first and second terminal control units 5 and 6 without 
using the measurement units 7 and 8, thus checking the 
test results based on responses from the terminal 1 . 
[0160] More specifically, the total control unit 9 nor- 
mally measures responses or response times from the 
terminal 1 via the first and second terminal control units 
5 and 6, and determines test results. 
[0161] In embodiment 3, the total control unit 9 sends 
terminal control/test programs according to the type of 
communication systems of the terminal 1 to the terminal 
control units 5 and 6, which execute these programs, as 
in embodiments 1 and 2 described so far. 
[0162] FIG. 10 is a flowchart showing a hand-over 
control state when the terminal 1 has W-CDMA & GSM 
dual-mode type of communication systems. 
[0163] In FIG. 10, while the terminal control unit 5 
serves as a W-CDMA base station simulator and is mak- 
ing communications with the terminal 1 via test signals, 
the total control unit 9 controls the second terminal con- 
trol unit 6 to set up a GSM base station simulator. 
[01 64] Upon reception of a hand-over instruction from 
the total control unit 9, the first terminal control unit 6 
sends a hand-over request to the terminal 1 and re- 
ceives a response (hand-over start) in response to that 
request. 

[0165] During this interval, the terminal 1 temporarily 
receives both the test signal from the first terminal con- 
trol unit 5 as the W-CDMA base station simulator and 
that from the second terminal control unit 6 as the GSM 
base station simulator. If the latter test signal power is 
larger, the terminal 1 switches only that test signal to a 



conversation target, and then sends a hand complete 
(switching complete) signal to the terminal control unit 6. 
[0166] After that, the second terminal control unit 6 
sends a hand-over end signal to the total control unit 9. 
5 [0167] In such hand-over control, in order to prevent 
a communication between the W-CDMA and GSM base 
station simulators from being disconnected, an allowa- 
ble time of a hand-over synchronization error is on the 
order of msec. 

10 [01 68] Hence, such timing errors and synchronization 
errors caused by the measurement system result in er- 
ror factors. When a plurality of test apparatuses are 
used as in the prior arts, it becomes difficult to adjust the 
timings of control systems and to synchronize measure- 
is ment systems, thus disturbing accurate measurements. 
[0169] By contrast, according to the present inven- 
tion , it is easy to adjust the timings of the control systems 
and to synchronize the measurement systems, thus al- 
lowing accurate measurements. 
20 [0170] An interference measurement is conducted by 
the arrangement shown in FIG. 6A. 
[0171] In case of this interference measurement, the 
total control unit 9 controls the first terminal control unit 
5 to load and execute a program for an interference 
25 measurement corresponding to W-CDMA, and controls 
the second terminal control unit 6 to generate a test sig- 
nal as an interference signal. Then, the test signal is 
transmitted to the terminal 1 together with that from the 
first terminal control unit 5, thus testing whether or not 
30 the terminal 1 operates normally. 

[0172] That is, in this case, the test apparatus main 
body 101 tests between the total control unit 9 and ter- 
minal 1 if the same control and response processes as 
those between the total control unit 9 and terminal 1 (ter- 
35 minal control unit 5) in FIG. 9 that has been explained 
in embodiment 2 are done within a prescribed period of 
time. 

[0173] As the interference signal, a signal diffused by 
a code different from a code of a channel to be received 
40 by the terminal 1 is input in case of the W-CDMA type 
of communication system. 

[01 74] As described above, the single test apparatus 
for a radio communication terminal according to the 
present invention can execute a hand-over test or inter- 
ns ference test for one terminal. 

Embodiment 4: Parallel Measurement of a Plurality of 
Measurement Items of One Terminal> 

50 [0175] FIG. 7A is a diagram showing components 
which are extracted from FIG. 1 and are required to 
measure a plurality of measurement items, e.g., to par- 
allelly make a power measurement and modulation level 
measurement for a terminal when the terminal to be test- 

55 ed is a portable phone having a predetermined type of 
communication system (e.g., W-CDMA), as shown in 
FIG, 7B, as embodiment 4 that tests a terminal using 
the test apparatus for a radio communication terminal 
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according to the present invention. 

[0176] FIG. 1 1 C is a timing chart for explaining control 

and measurement of the test apparatus main body 1 01 

with the arrangement shown in FIG. 7A. 

[0177] Referring to FIG. 7A, the total control unit 9 is s 

connected to the first terminal control unit 5 and the first 

and second measurement units 7 and 8 via the common 

bus 4. 

[0178] Note that the firstterminal control unit 5 is con- 
nected to one terminal 1 via the switch unit 3 and con- 10 
nection unit 17 (FIG. 1). 

[0179] The first terminal control unit 5 outputs a test 
signal including a signal for controlling one terminal 1 . 
[0180] The first and second measurement units 7 and 

8 receive a response signal, which is output from the is 
terminal 1 in response to the test signal received from 

the firstterminal control unit 5, via the first terminal con- 
trol unit 5. Also, the first and second measurement units 
7 and 8 parallelly perform measurements 1 and 2 of dif- 
ferent measurement items for the terminal 1 based on 20 
that response signal. 

[0181] The total control unit 9 controls the first termi- 
nal control unit 5 and the first and second measurement 
units 7 and 8 via the common bus 4 to perform prede- 
termined control and measurements 1 and 2 of different 25 
measurement items for the terminal 1 in accordance 
with the predetermined type of communication system. 
[0182] In FIG. 7A, the total control unit 9 controls the 
first terminal control unit 5 and the first and second 
measurement units 7 and 8 to load and execute a pro- 30 
gram for a terminal test corresponding to the W-CDMA 
type of communication system via the common bus 4. 
[0183] That is, the total control unit 9 instructs the first 
and second measurement units 7 and 8 to parallelly per- 
form measurements of first and second measurement 35 
items for one terminal 1 . 

[0184] For example, in FIG. 11C, the "position regis- 
tration", "call termination", and "disconnection" control 
processes are done in the same manner as in FIGS. 
11 A and 11B, but the measurement unit 7 performs a *o 
power measurement as "measurement 1", and the 
measurement unit 8 performs a modulation level meas- 
urement as "measurement 2". 
[0185] In this way, the measurement time for one ter- 
minal 1 can be shortened. 45 
[0186] Also, embodiment 4 can be similarly applied to 
a case wherein the two terminals 1 and 2 are connected 
to the connection unit 17 (FIG. 1). 
[0187] In this case, the test apparatus 101 uses the 
arrangement shown in FIG. 4, and the total control unit so 

9 makes control at timings that follow FIG. 11 B. 
[0188] That is, measurements 1 and 2 which are done 
at different timings in FIG. 1 1 B are executed at the same 
timing, as shown in FIG. 11C. 

[0189] For this purpose, the total control unit 9 in- ss 
structs the first and second terminal control units 5 and 
6 to control the first and second measurement units 7 
and 8 at timings at which they can measure response 



signals from the two terminals 1 and 2 in different times. 
Also, the total control unit 9 instructs the first and second 
measurement units 7 and 8 to parallelly perform meas- 
urements of different first and second measurement 
items for at least one of the two terminals 1 and 2. 
[0190] Note that the total control unit 9 controls the 
arrangement to be adopted in the above description and 
items to be measured by the test apparatus main body 
1 01 , and can display Its state and measurement process 
on the display unit 15 under the control of the display 
control section 14. 

[0191] The test apparatus for a radio communication 
terminal according to the present invention can cope 
with various manufacturing lines to have the two termi- 
nal control units and two measurement units as a base. 
However, this arrangement is a basic example, and the 
present invention is not limited to such basic example. 
Another arrangement that uses this basic example, i.e., 
an arrangement to which further terminal control units 
and measurement units are added, may be adopted. 
[0192] As described above, since the test apparatus 
for a radio communication terminal according to the 
present invention adopts an arrangement which com- 
prises two terminal control units, two measurement 
units, a program load configuration according to type of 
communication systems, and a total control unit that 
systematically controls the overall apparatus, the single 
test apparatus can selectively execute parallel meas- 
urement of a plurality of terminals of a plurality of type 
of communication systems, parallel measurement of a 
plurality of measurement items for one terminal, and 
various measurements (e.g., hand-over), the timings of 
which are important, for one terminal, as needed, thus 
obtaining advantages such as diversification support of 
manufacturing lines, test resource savings, test time 
savings, and the like. 



Claims 

1. A test apparatus for a radio communication termi- 
nal, characterized by comprising: 

a single housing (100); and 

a test apparatus main body (101) mounted in 

the single housing, 

the test apparatus main body comprising: 

a connection unit (1 7)to which at least two 
radio communication terminals (1, 2) of 
identical or different type of communication 
systems can be connected; 
a common bus (4); 

first and second terminal control units (5, 
6) which are parallelly connected between 
the common bus (4) and the connection 
unit (17), and output test signals including 
signals that respectively control the at least 
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two radio communication terminals (1 , 2) 
which can be connected to the connection 
unit (1 7) based on predetermined test pro- 
grams according to the identical or different 
type of communication systems, and s 
measurement instructions, which are sup- 
plied via the common bus (4); 
first and second measurement units (7, 8) 
which are parallelly connected between 
the common bus (4) and the connection 10 
unit (17), and respectively perform meas- 
urements designated by the measurement 
instructions upon reception of response 
signals which are output from the at least 
two radio communication terminals (1 , 2) in is 
response to the test signals from the first 
and second terminal control units (5, 6); 
and 

a total control unit (9) which supplies, in ad- 
vance, the predetermined test programs 20 
according to the type of communication 
systems of the at least two radio commu- 
nication terminals (1, 2) and outputs the 
measurement instructions at predeter- 
mined timings to the first and second ter- 25 
minal control units (5, 6). 

2. An apparatus according to claim 1 , characterized 
in that two radio communication terminals (1 , 2) are 
connected to the connection unit (1 7), and 30 

the total control unit (9) instructs the first and 
second terminal control units (5, 6) to control the 
first and second measurement units (7, 8) at timings 
at which the first and second measurement units (7, 
8) can measure the response signals from the two 35 
radio communication terminals (1 , 2) in different 
times. 

3. An apparatus according to claim 1 , characterized 

in that two radio communication terminals (1 , 2) are *o 
connected to the connection unit (17), and 

the total control unit (9) instructs the first and 
second terminal control units (5, 6) to control the 
first and second measurement units (7, 8) at timings 
at which the first and second measurement units (7, 45 
8) can measure the response signals from the two 
radio communication terminals (1, 2) in different 
times, and instructs the first and second measure- 
ment units to parallelly perform measurements of 
first and second measurement items different from so 
each other for at least one of the two radio commu- 
nication terminals (1, 2). 

4. An apparatus according to claim 1 , characterized 

in that one radio communication terminal (1 ) having ss 
a predetermined type of communication system that 
allows a communication while roaming between a 
plurality of base stations is connected to the con- 



nection unit (17), and 

the total control unit (9) controls the first and 
second terminal control units (5, 6) to load and ex- 
ecute predetermined test programs according to 
the predetermined type of communication system, 
controls the first terminal control unit (5) to transmit 
a test signal as one base station simulator to the 
radio communication terminal (1), and controls the 
second terminal control (6) unit to transmit a test 
signal as another base station simulator to the radio 
communication terminal (1) so as to conduct a 
hand-over test. 

5. An apparatus according to claim 1 , characterized 
in that one radio communication terminal (1 ) having 
two different type of communication systems that 
allow a communication while roaming between two 
base stations of different type of communication 
systems is connected to the connection unit (17), 
and 

the total control unit (9) controls the first and 
second terminal control units (5, 6) to load and ex- 
ecute predetermined test programs according to 
the different type of communication systems, con- 
trols the first terminal control unit (5) to transmit a 
test signal as a base station simulator of one type 
of communication system to the radio communica- 
tion terminal (1), and controls the second terminal 
control unit (6) to transmit a test signal as a base 
station simulator of another type of communication 
system to the radio communication terminal (1) so 
as to conduct a hand-over test between the base 
two station simulators of the different type of com- 
munication systems. 

6. An apparatus according to claim 1 , characterized 
in that at least one radio communication terminal 
(1 ) having two different type of communication sys- 
tems is connected to the connection unit (1 7), 

the first and second terminal control units (5, 
6) output test signals for controlling the radio com- 
munication terminal (1) in accordance with the two 
different type of communication systems via the 
common bus (4), 

the first and second measurement units (7, 8) 
receive and measure response signals, which are 
output from the radio communication terminal (1) in 
response to the test signals of the two different type 
of communication systems received from the first 
and second terminal control units (5, 6), via the 
common bus (4), and 

the total control unit (9) controls the first ter- 
minal unit (5) and the first measurement unit (7) to 
perform control and measurement processes of the 
radio communication terminal (1) in accordance 
with one of the two different type of communication 
systems, and then controls the second terminal unit 
(6) and the second measurement unit (8) to perform 
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control and measurement processes of the radio 
communication terminal (1) in accordance with an- 
other of the two different type of communication sys- 
tems. 

5 

An apparatus according to claim 1 , characterized 
by further comprising a data processing section 
(12) which combines data measured by the first and 
second measurement units (7, 8) for each radio 
communication terminal (1). 10 

An apparatus according to claim 1 , characterized 
in that the total control unit (9) has a function of im- 
plementing at least one of 

15 

a. a first arrangement for, when the at least two 
radio communication terminals (1 , 2) connect- 
ed to the connection unit (1 7) adopt an identical 
type of communication system, making the first 
and second terminal control units (5, 6) load 20 
and execute predetermined test programs cor- 
responding to the identical type of communica- 
tion system so as to control the first terminal 
control unit (5) and the first measurement unit 

(7) to perform control and measurement proc- 25 
esses of one of the at least two radio commu- 
nication terminals (1 , 2), and to control the sec- 
ond terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement of another of the at least two ra- so 
dio communication terminals (1,2), 

b. a second arrangement for, when at least two 
radio communication terminals (1 , 2) connect- 
ed to the connection unit (17) adopt different 
type of communication systems, making the 35 
first and second terminal control units (5, 6) re- 
spectively load and execute predetermined test 
programs corresponding to the different com- 
munication systems so as to control the first ter- 
minal control unit (5) and the first measurement 40 
unit (7) to perform control and measurement 
processes of one of the at least two radio com- 
munication terminals (1 , 2), and to control the 
second terminal control unit (6) and the second 
measurement unit (8) to perform control and 45 
measurement processes of another of the at 
least two radio communication terminals (1 , 2), 
and 

c. a third arrangement for, when one radio com- 
munication terminal (1) having two different 50 
type of communication systems is connected to 
the connection unit (17), making the first and 
second terminal control units (5, 6) respectively 
load and execute predetermined test programs 
corresponding to the two different type of com- 55 
munication systems so as to control the first ter- 
minal control unit (5) and the first measurement 
unit (7) to perform control and measurement 



processes of the radio communication terminal 
(1) based on one of the two different type of 
communication systems, and to control the 
second terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement processes of the radio commu- 
nication terminal (1) based on another of the 
two different communication systems. 

9. An apparatus according to claim 1 , characterized 
in that the total control unit (9) has a function of im- 
plementing at least one of 

a. a first arrangement for, when the at least two 
radio communication terminals (1, 2) connect- 
ed to the connection unit (1 7) adopt an identical 
type of communication system, making the first 
and second terminal control units (5, 6) load 
and execute predetermined test programs cor- 
responding to the identical type of communica- 
tion system so as to control the first terminal 
control unit (5) and the first measurement unit 
(7) to perform control and measurement proc- 
esses of one of the at least two radio commu- 
nication terminals (1 , 2), and to control the sec- 
ond terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement of another of the at least two ra- 
dio communication terminals (1,2), 

b. a second arrangement for, when at least two 
radio communication terminals (1 , 2) connect- 
ed to the connection unit (17) adopt different 
type of communication systems, making the 
first and second terminal control units (5, 6) re- 
spectively load and execute predetermined test 
programs corresponding to the different com- 
munication systems so as to control the first ter- 
minal control unit (5) and the first measurement 
unit (7) to perform control and measurement 
processes of one of the at least two radio com- 
munication terminals (1 , 2), and to control the 
second terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement processes of another of the at 
least two radio communication terminals (1,2), 

c. a third arrangement for, when one radio com- 
munication terminal (1) having two different 
type of communication systems is connected to 
the connection unit (17), making the first and 
second terminal control units (5, 6) respectively 
load and execute predetermined test programs 
corresponding to the two different type of com- 
munication systems so as to control the first ter- 
minal control unit (5) and the first measurement 
unit (7) to perform control and measurement 
processes of the radio communication terminal 
(1) based on one of the two different type of 
communication systems, and to control the 
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second terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement processes of the radio commu- 
nication terminal (1) based on another of the 
two different type of communication systems, s 
and 

d. a fourth arrangement for, when one radio 
communication terminal (1 ) of a predetermined 
type of communication system is connected to 
the connection unit (1 7) , making the first termi- 10 
nal control unit (5) load and execute a prede- 
termined test program corresponding to the 
predetermined type of communication system, 
thereby to control the radio communication ter- 
minal (1) and the first and second measure- '5 
ment units (7, 8) to simultaneously perform 
measurement processes of different functions 

or performance of the radio communication ter- 
minal (1). 

20 

10. An apparatus according to claim 9, characterized 
in that the total control unit has a function of selec- 
tively implementing, in addition to the arrangements 
a, b, c, and d, one of 

25 

e. a fifth arrangement for, when one radio com- 
munication terminal (1 ) of a predetermined type 
of communication system is connected to the 
connection unit (17), making the first terminal 
control unit (5) transmit a test signal including 30 
an interference signal to the radio communica- 
tion terminal (1), and making the second termi- 
nal control unit (6) load and execute a prede- 
termined test program corresponding to the 
predetermined type of communication system 35 
so as to control the radio communication termi- 
nal (1) and to conduct an interference test 
based on a response from the radio communi- 
cation terminal (1). 

40 

1 1 . An apparatus according to claim 1 , characterized 
in that the total control unit (9) further comprises a 
console (1 8), a display unit (1 5), a data memory (13) 
for storing measurement results measured by the 
first and second measurement units (7, 8) for the at 45 
least two radio communication terminals (1,2), and 

a display control section (14) for reading out the 
measurement results from the data (13) memory 
upon reception of an instruction from the console 
(18), and displaying the readout measurement re- so 
suits on the display unit (15). 

12. An apparatus according to claim 11 , characterized 
in that the display control section (1 4) selectively 
displays at least one of the measurement results of 55 
the at least two radio communication terminals (1 , 

2) and measurement conditions designated by 
measurement instructions upon reception of an in- 



struction from the console (18). 

13. A test method for a radio communication terminal, 
characterized by comprising: 

a) preparing a test apparatus main body (101) 
mounted in a single housing, 

the test apparatus main body comprising: 

a connection unit (1 7) to which at least two 
radio communication terminals (1, 2) of 
identical or different type of communication 
systems can be connected; 
a common bus (4); 

first and second terminal control units (5, 
6) which are connected between the com- 
mon bus (4) and the connection unit (17); 
first and second measurement units (7, 8) 
which are connected between the common 
bus (4) and the connection unit (17); and 
a total control unit (9) which is connected 
to the common bus (4) and stores prede- 
termined test programs according to the 
identical or different type of communication 
systems and measurement instructions in 
an internal memory (1 0a), 

b) making the total control unit (9) supply, in ad- 
vance, the predetermined test programs ac- 
cording to the identical or different type of com- 
munication systems of the at least two radio 
communication terminals (1 , 2) and output the 
measurement instructions at predetermined 
timings to the first and second terminal control 
units (5, 6); 

c) making the first and second terminal control 
units (5, 6) output test signals including signals 
that respectively control the at least two radio 
communication terminals (1 , 2) which can be 
connected to the connection unit (1 7) based on 
predetermined test programs according to the 
identical or different type of communication 
systems, and measurement instructions, which 
are supplied via the common bus (4); and 

d) making the first and second measurement 
units (7, 8) perform measurements designated 
by the measurement instructions upon recep- 
tion of response signals which are output from 
the at least two radio communication terminals 
(1 , 2) in response to the test signals from the 
first and second terminal control units (5, 6). 

14. A method according to claim 13, characterized in 
that two radio communication terminals (1 , 2) are 
connected to the connection unit (17), and 

the total control unit (9) instructs the first and 
second terminal control units (5, 6) to control the 
first and second measurement units (7, 8) at timings 
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at which the first and second measurement units (7, 
8) can measure the response signals from the two 
radio communication terminals (1, 2) in different 
times. 

15. A method according to claim 13, characterized in 
that two radio communication terminals (1 , 2) are 
connected to the connection unit (17), and 

the total control unit (9) instructs the first and 
second terminal control units (5, 6) to control the 
first and second measurement units (7, 8) at timings 
at which the first and second measurement units (7, 
8) can measure the response signals from the two 
radio communication terminals (1, 2) in different 
times, and instructs the first and second measure- 
ment units to parallelly perform measurements of 
first and second measurement items different form 
each other for at least one of the two radio commu- 
nication terminals (1 , 2). 

16. A method according to claim 13, characterized in 
that one radio communication terminal (1) of a pre- 
determined type of communication system that al- 
lows a communication while roaming between a 
plurality of base stations is connected to the con- 
nection unit (17), and 

the total control unit (9) controls the first and 
second terminal control units (5, 6) to load and ex- 
ecute predetermined test programs according to 
the predetermined type of communication system, 
controls the first terminal control unit (5) to transmit 
a test signal as one base station simulator to the 
radio communication terminal (1), and controls the 
second terminal control unit (6) to transmit a test 
signal as another base station simulatorto the radio 
communication terminal (1) so as to conduct a 
hand-over test. 

17. A method according to claim 13, characterized in 
that one radio communication terminal (1) having 
two different type of communication systems that 
allow a communication while roaming between two 
base stations of the different type of communication 
systems is connected to the connection unit (17), 
and 

the total control unit controls (9) the first and 
second terminal control units (5, 6) to load and ex- 
ecute predetermined test programs according to 
the different type of communication systems, con- 
trols the first terminal control unit (5) to transmit a 
test signal as a base station simulator of one type 
of communication system to the radio communica- 
tion terminal (1), and controls the second terminal 
control unit (6) to transmit a test signal as a base 
station simulator of another type of communication 
system to the radio communication terminal (1) so 
as to conduct a hand-over test between the two 
base station simulators of the different type of com- 



munication systems. 

18. A method according to claim 13, characterized in 
that at least one radio communication terminal (1) 

s having two different type of communication systems 
is connected to the connection unit (17), 

the first and second terminal control units (5, 
6) output test signals for controlling the radio com- 
munication terminal (1) in accordance with the two 

10 different type of communication systems via the 
common bus (4), 

the first and second measurement units (7, 8) 
receive and measure response signals, which are 
output from the radio communication terminal (1 ) in 

is response to the test signals of the two different type 
of communication systems received from the first 
and second terminal control units (5, 6), via the 
common bus (4), and 

the total control unit (9) controls the first ter- 

20 minal unit (5) and the first measurement unit (7) to 
perform control and measurement processes of the 
radio communication terminal (1) in accordance 
with one of the two different type of communication 
systems, and then controls the second terminal unit 

25 (6) and the second measurement unit (8) to perform 
control and measurement processes of the radio 
communication terminal (1) in accordance with an- 
other of thetwo different type of communication sys- 
tems. 

30 

19. A method according to claim 13, characterized by 

further comprising preparing a data processing sec- 
tion (12), and 

wherein the data processing section (12) 
35 combines data measured by the first and second 
measurement units (7, 8) for each radio communi- 
cation terminal (1). 

20. A method according to claim 13, characterized in 
40 that the total control unit (9) has a function of im- 
plementing at least one of 

a. a first arrangement for, when the at least two 
radio communication terminals (1 , 2) connect- 

45 ed to the connection unit (1 7) adopt an identical 

type of communication system, making the first 
and second terminal control units (5, 6) load 
and execute predetermined test programs cor- 
responding to the identical type of communica- 

so tion system so as to control the first terminal 

control unit (5) and the first measurement unit 
(7) to perform control and measurement proc- 
esses of one of the at least two radio commu- 
nication terminals (1 , 2), and to control the sec- 

55 ond terminal control unit (6) and the second 

measurement unit (8) to perform control and 
measurement of another of the at least two ra- 
dio communication terminals (1,2), 
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b. a second arrangement for, when at least two 
radio communication terminals (1 , 2) connect- 
ed to the connection unit (17) adopt different 
type of communication systems, making the 
first and second terminal control units (5, 6) re- 5 
spectively load and execute predetermined test 
programs corresponding to the different type of 
communication systems so as to control the 
first terminal control unit (5) and the first meas- 
urement unit (7) to perform control and meas- 10 
urement processes of one of the at least two 
radio communication terminals (1, 2), and to 
control the second terminal control unit (6) and 
the second measurement unit (8) to perform 
control and measurement processes of another 15 
of the at least two radio communication termi- 
nals (1, 2), and 

c. a third arrangement for, when one radio com- 
munication terminal (1) having two different 
type of communication systems is connected to 20 
the connection unit (17), making the first and 
second terminal control units (5, 6) respectively 
load and execute predetermined test programs 
corresponding to the two different type of com- 
munication systems so as to control the first ter- 25 
minal control unit (5) and the first measurement 
unit (7) to perform control and measurement 
processes of the radio communication terminal 

(1) based on one of the two different type of 
communication systems, and to control the so 
second terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement processes of the radio commu- 
nication terminal (1) based on another of the 
two different type of communication systems. 35 

A method according to claim 13, characterized in 

that the total control unit (9) has a function of im- 
plementing at least one of 

40 

a. a first arrangement for, when the at least two 
radio communication terminals (1,2) connect- 
ed to the connection unit (17) adopt an identical 
type of communication system, making the first 
and second terminal control units (5, 6) load 45 
and execute predetermined test programs cor- 
responding to the identical type of communica- 
tion system so as to control the first terminal 
control unit (5) and the first measurement unit 

(7) to perform control and measurement proc- so 
esses of one of the at least two radio commu- 
nication terminals (1,2), and to control the sec- 
ond terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement of another of the at least two ra- 55 
dio communication terminals (1 , 2), 

b. a second arrangement for, when at least two 
radio communication terminals (1, 2) connect- 



ed to the connection unit (17) adopt different 
type of communication systems, making the 
first and second terminal control units (5, 6) re- 
spectively load and execute predetermined test 
programs corresponding to the different type of 
communication systems so as to control the 
first terminal control unit (5) and the first meas- 
urement unit (7) to perform control and meas- 
urement processes of one of the at least two 
radio communication terminals (1, 2), and to 
control the second terminal control unit (6) and 
the second measurement unit (8) to perform 
control and measurement processes of another 
of the at least two radio communication termi- 
nals (1 , 2), 

c. a third arrangement for, when one radio com- 
munication terminal (1) having two different 
type of communication systems is connected to 
the connection unit (17), making the first and 
second terminal control units (5, 6) respectively 
load and execute predetermined test programs 
corresponding to the two different type of com- 
munication systems so as to control the first ter- 
minal control unit (5) and the first measurement 
unit (7) to perform control and measurement 
processes of the radio communication terminal 
(1) based on one of the two different type of 
communication systems, and to control the 
second terminal control unit (6) and the second 
measurement unit (8) to perform control and 
measurement processes of the radio commu- 
nication terminal (1) based on another of the 
two different type of communication systems, 
and 

d. a fourth arrangement for, when one radio 
communication terminal (1 ) of a predetermined 
type of communication system is connected to 
the connection unit (1 7), making the first termi- 
nal control unit (5) load and execute a prede- 
termined test program corresponding to the 
predetermined type of communication system, 
thereby to control the radio communication ter- 
minal (1) and the first and second measure- 
ment units (7, 8) to simultaneously perform 
measurement processes of functions or per- 
formance of the radio communication terminal 

(1). 

22. A method according to claim 21 , characterized in 
that the total control unit has a function of selective- 
ly implementing, in addition to the arrangements a, 
b, c, and d, one of 

e. a fifth arrangement for, when one radio com- 
munication terminal (1 ) of a predetermined type 
of communication system is connected to the 
connection unit (17), making the first terminal 
control unit (5) transmit a test signal including 
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an interference signal to the radio communica- 
tion terminal (1 ), and making the second termi- 
nal control unit (6) load and execute a prede- 
termined test program corresponding to the 
predetermined type of communication system 
so as to control the radio communication termi- 
nal (1) and to conduct an interference test 
based on a response from the radio communi- 
cation terminal (1). 



10 



23. A method according to claim 13, characterized in 
that the total control unit (9) further comprises a 
console (1 8), a display unit (1 5), a data memory (13) 
for storing measurement results measured by the 
first and second measurement units (7, 8) for the at *5 
least two radio communication terminals (1 , 2), and 

a display control section (14) for reading out the 
measurement results from the data memory (13) 
upon reception of an instruction from the console 
(18), and displaying the readout measurement re- 20 
suits on the display unit (15). 

24. A method according to claim 23, characterized in 

that the display control section (14) selectively dis- 
plays at least one of the measurement results of the 25 
at least two radio communication terminals (1 , 2) 
and measurement conditions designated by meas- 
urement instructions upon reception of an instruc- 
tion from the console (1 8). 

30 
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